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Abstract 
Preparation of a facility planning document for a technical education institution facility is a complex process. 
Building new facility or redevelopment of existing facility is necessary when the institution undergoes program 
expansion or program change. In designing complex facility, an appointed facility designer needs clear information 
and knowledge.  The problem in facility planning involved the capturing of adequate and relevant knowledge on user 
requirements. This difficulty leads to plans not well designed and optimized, and decisions on physical facilities 
specifications not fully supported. A quality project brief must address the operational needs of the end user. In this 
paper, a user requirement assessment framework was proposed.  The framework helped the planning coordinators to 
capture and organize relevant knowledge using knowledge engineering concept so as to assist decision makers in 
producing a suitable brief project document. A combination of qualitative methods, ethnography and non-
participatory observation to uncover the hidden relationships using Malaysian Polytechnic’s Facility Project Briefing 
implementation examples and cases.  A simple decision making process was incorporated in a prototype to showcase 
the user requirements and decisions made from the captured and stored knowledge. The findings of this paper 
contribute to the development of a meaningful and functional project brief through the user requirement planning 
framework with the application of knowledge taxonomy and ontology in knowledge engineering approach. 
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1. Introduction 
 Facility planning management requires managing diversified activities and tasks relating to elements 
of Facility Life Cycle (FLC). Generally, FLC begins with preliminary planning, followed by preparation 
of planning documents, design, construction, operation and finally maintenance. Coordination of various 
professionals are needed in the process of complex facility planning with the objective of providing 
quality facility complex with reasonable cost and minimal critical errors. Facility planning consists of 
several phases for complex facility planning (Muther, 1974).  Technical education facility consists of 
various hands-on learning spaces making it a knowledge intensive environment for an education facility 
planner. This paper discusses the facility planning in general and emphasis is on issues related to the 
preliminary planning. A framework integrating knowledge management, collaboration and decision 
making is proposed as a basis for user requirement assessment in facility planning. These three elements 
form an integrated framework with each element having its own function. The case study in this research 
looks into education facility planning which requires complex planning process and different strategy in 
gathering user requirements. Based on experience of the researcher who had been involved in technical 
education facility planning for almost twenty years specifically the planning of polytechnics in Ministry 
of Higher Education; planning public technical education facility is a tedious and difficult process. The 
concepts of collaboration and decision making are not new, but the way they are implemented are still 
traditional and laborious. Brainstorming was widely used, and collaboration was more of cooperative way 
of arriving at any decisions without much reference to technology. 
Knowledge and knowledge management is a concept which has been around for some time and the 
processes involved is coming to maturity though there are differences and variations depending on 
applications.  Dawood (1967), had abridged and edited the work of Franz Rosenthal who had translated 
the work of Ibnu Khaldun, the Muqaddimah from the Arabic version, which explained knowledge and its 
uses. Franz Rosental (1970), produced a book discussing solely on knowledge. Most of the definitions 
were philosophical and applications or practices mentioned were much less structured.  Understanding of 
knowledge, knowledge management, collaboration and decision making processes are important as they 
are embedded in the facility planning process. Facility user requirements are sets of knowledge embedded 
in a planning document,  referred as project brief  document produced during preliminary planning stage. 
There were many studies on briefing process but most were more concerned with the process rather 
than the output which is the project brief document itself.  In this paper, the researcher focused on the 
quality of the contents of the project brief document, as it reflects the user requirements and the facility 
specifications set forth by the facility end-users. At this early stage of facility development project,  the 
responsibility is to produce a usable and precise project brief. A project brief is a communication medium 
between the architect and the user as this document will be used by the architect to design the facility. 
Discussion in this paper focusses to the development of a suitable brief project to give the architect a 
good guide, so that the facility designed would be as close as possible to the desired facility. 
 
2. Knowledge Flow in Briefing Process 
In executing the planning activities, a planner normally follow a planning process tailor-made to 
match his or her planning objectives and goals. A systematic plan would be achieved through  several 
planning phases which form a planning process. A general planning process  can be summarized as 
follows, though there are many available variations:  
  
x Information and knowledge gathering 
x Problem identification 
x Developing goals and objectives 
x Developing alternative plans 
x Evaluating the alternative plans 
x Plan decision.   
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x Implementing the chosen  plan 
x Monitoring and reevaluating  
 
 In summary,  planning is  a cyclic process. It’s dynamicm is needed otherwise any development 
would not improve the facilities and would not satisfy the user needs at any particular time. Knowledge 
flow during the briefing process follows the established generic  knowledge management system 
(Ibrahim, 2007) , summarised in six  processes (Turban, 2001)  i.e. capture knowledge, refine knowledge, 
store knowledge, manage knowledge, disseminate knowledge and create knowledge as depicted in the 
figure below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                             
Figure  1. Cyclic Model of Knowledge Management System (adapted from Turban, 2001) 
 
2.1. Knowledge Management System 
 
 The difficulties encountered in project briefing are often due to lack of knowledge and information to 
answer questions related to those processes. The continuous problems for the planners are normally in 
providing the right statements of user requirements and whether it is specification is over or under 
accepted standard. The suggested framework would be a guide to the means of accomplishing the tasks 
necessary in the facility planning process.  
New knowledge will be generated when existing knowledge combined with something else, and 
knowledge can be renewed in the ‘create’ process and captured. Project briefing process is about 
managing user requirements’ statements. User requirements are knowledge content of the document. 
Knowledge is dynamic and  when harnessed effectively, it can sustain the ability to continuosly compete 
and innovate. Knowledge Management (KM) is a general term, but the complexity of the Knowledge 
Management System (KMS) is tremendous. The knowledge flow in briefing process enabled the project 
brief to be documented through collaboration and decision making starting from knowledge gathering 
until decisions made among the facility users and subsequently handed over to the architect for designing 
work.  The problem lies in the quality of project brief content (Bogers, 2008). The project brief contents 
concentrated more on the quantitative aspects of the requirements but not on the qualitative aspects. The 
architect needs to understand how the facility will be used, what are the activities to be carried out in brief 
so that the resulting  design  will meet the aspiration of the organisation, in this case the technical 
institutions.  
Capture 
knowledge 
Refine 
knowledge 
Create 
knowledge 
Manage 
knowledge 
Store  
knowledge 
Disseminate 
knowledge 
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2.2. Case Studies 
 The researcher had conducted case studies in polytechnic education system in Malaysia using a 
combination of qualitative  methods i.e. document search, ethnography and non-participatory observation. 
With nearly 20 years of working in an environment  of delivering technical education and the 
development of these technical institutions, the researcher understood fairly well the qualitative aspects of 
the project brief. Through document search of a number of project brief documents, the output of 
preliminary facility planning for facility construction projects carried out from 2001 till now, findings 
have indicated that the qualitative aspects of the project brief were lacking. For the more recent project 
brief for newer facility project constructed, the researcher together with the user community were 
involved the document preparation. The activities in the project briefing workshop involve intense 
discussions as part of decision making process through collaboration of user communities of various 
technical field. Because of the time constraint, the emphasis on quantitative specifications of the planned 
facility were given priority for inclusion in the project brief  document.  The semantic relationship among 
the knowledge entities put forth in the document were inadequate compared to the specifics such as the 
number of classrooms, laboratories and utility requirements. The brief expressions such as ‘the wet 
training kitchen for the hotel and catering diploma program should be located at the end of the block on 
the ground floor for easy waste disposal’ . It was up to the architect to make visits to existing facilities to 
learn more of the operational activities of the users.  
 
2.3. Collaboration 
 The facility development projects’ processes become a cooperative enterprise in which educators, 
architects, consultants, contractors and other agencies each has a definite different function in connection 
with each major decision. The planner has to be in constant communication with the architects. Easy 
access to information and knowledge during the detail planning and designing is necessary. 
Communication is a special skill and miscommunication often results in expensive flaw in design of 
facility. In the case of facility planning, communication is amongst the members of different 
professionals, different bodies of knowledge, talents, interests and even the temperaments of educators 
and architects sometimes lead to potential miscommunication. An effort to bridge this communication 
gap is important and collaboration is thus an essential part of the process in order to make new facility 
development a smooth process.  A well written educational specification of user requirements is needed 
and the planning of educational facilities requires cooperative efforts from various people, besides from 
architects who are to produce good detail architectural drawings.      
 
2.4 Decision Making  
 While communication and collaboration is important, the procedures and strategies for decision 
making are equally important to achieve planning goals. A procedural guideline for decision making is 
essential.  Educational programs today cover many areas of instruction requiring professional decisions in 
facility planning. The planner needed to discuss with different interested parties (users and stakeholders) 
to select the best fit facility plan from a few alternatives derived (Muther, 1974). The facilities required 
must be the output of the decision processes involving many people, lay and professional, and must be 
organized into a written educational specification as a means of communicating them to the architects.  
There are a lot of decisions to be made regarding educational facility planning. These include:  
x Agreement on scheduling of project 
x Agreement on education programs or courses 
x Selection of furniture, loose and built –in 
x Selection of equipments 
x Agreement on layout alternative including support services  
x Agreement on procedures adopted for procurement processes (equipments, furnitures.etc) 
x Decisions on all issues related to project at every stage of implementation 
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3. The conceptual briefing framework 
 Considering the above aspects, combining KMS, collaboration and  decision making processes, the 
conceptual framework for the preparation of the project brief document was proposed as in the figures 
below : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Schematic framework for KMS in project briefing process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Conceptual framework for KMS in project briefing process 
 
3.1 Knowledge gathering, storage and use 
 Much of the knowledge gathering activities were carried out at the bottom part of the hexagonal 
pyramid as there were abundance of information and knowledge to be considered, but after rigorous 
selection through collaboration between users and planners, the alternatives were selected for further  
knowledge refinement through decision making process by the expert users and stakeholders. The 
Output: Facility Planning 
Decision making 
Collaboration & Communication 
Knowledge Management 
Output: Facility Planning 
- A planning document 
- A blue print 
Decision making 
- Group support system 
- Global support system 
- Decision support system with AI embedded
Collaboration & Communication 
- E-meeting system 
- Internet and its derivation (intranet and extranet) 
- Groupware, computer supported co-operative work (CSCW) 
- Other collaboration technologies & teleconferencing
Knowledge Management 
- 6-cyclic basic elements involving knowledge:  
- Capture, refine, store, manage, disseminate and create 
109 Halimah Che Hassan /  Procedia - Social and Behavioral Sciences  107 ( 2013 )  104 – 111 
outcome was extracted and recorded in the project brief. Stored knowledge in the document will be used 
by the architects in designing phase of facility development.  
 
3.2 Knowledge base (KB) and knowledge engineering (KE) 
 Narrative way of recording knowledge is time consuming, tedious and difficult to compile. This is a 
drawback to the effort of increasing qualitative content in the project brief. However, with the advance of 
technology, semantic relations among knowledge entities can be represented. Knowledge engineering is a 
new term to many, but it has been around for some time, and those individuals in computer technology 
had applied KE to many applications in the expert systems. KE had never been applied to construction 
environment and technology usage in this environment is slower compared to other areas (Kareem, 2011). 
 In this study, the researcher had looked into the possibility of introducing KE into the framework as a 
way of storing knowledge, both quantitative and qualitative aspects. The repository can accommodate a 
knowledge base (KB) of user requirements, not just a digitised format of project brief document.   The 
main components of KE are knowledge taxonomy and knowledge ontology. The ontology concept had 
been used in bioinformatics much earlier as the biology works environment is rich with taxonomical 
knowledge (Steven et al, 2000). Both declarative knowledge and procedural knowledge can be 
represented using axioms in  ontology development. Once represented, the knowledge can be stored in an 
orderly manner using Artificial Intelligent concepts in KB. The advantages of KE application is many, 
one of which is knowledge manipulation in which new knowledge can be generated from this KMS 
deploying KE and KB.            
 
4. Knowledge representation in a prototype  
 Another part of this study involves knowledge representation of user requirements in facility planning. 
The following example is an extract of the major study in this area by the researcher. Space planning is 
one of scope chosen in this study as facility planning itself is a very broad scope. Planning makes spaces’ 
arrangements looks more orderly.  Most of the literatures in facility planning refer to manufacturing 
facilities’ planning which involve manufacturing processes.   In technical institutions, for the purpose of 
prototype simulation of knowledge representations, two elements were considered concerning the student 
and lecturer activities in the laboratories. A prototype decision making system was developed using AI 
language WIN-PROLOG version 4.32 to simulate a polytechnic laboratories’ planning for Electrical 
Engineering Department.   
 Examples in Table 1 shows knowledge representation in ontological logic expressions or axioms and 
in Table 2, knowledge are arranged in taxonomical order.    These axioms are the basis for AI language 
coding according to AI language syntax.  In a prototype development, further treatment of these axioms 
create sequences of expressions to form RULES. RULES consist of small pieces of knowledge.  
 Usually pairs of entities or concepts representing knowledge make up the ontology.  IF...THEN rules 
can answer the user’s questions of  ”How” and ”Why” (Bratko, 2001). This indicates that the rules in AI 
programming language can be used to represent knowledge both declarative and procedural,  meaning 
that processes in organisations can be codified.   
 
Table 1:  A list of learning spaces for Electrical Engineering Diploma Program  
             Represented in ontological expressions or axiom statements 
 
Electrical Engineering Learning 
Spaces (CODES) 
Axiom in Ontolological language 
110   Halimah Che Hassan /  Procedia - Social and Behavioral Sciences  107 ( 2013 )  104 – 111 
 
Table 1:  A list of learning spaces for Electrical Engineering Diploma Program  
             Represented in ontological expressions or axiom statements (cont’d) 
 
1.Mini Lecture Theatre (MLT) 
2.Class Rooms (CR) 
3.Project Presentation Room(PPR) 
 
Workshops 
 
1. Electrical Installation  (EI) 
 
ClassAssertion( a: elec_eng_learning  a:MLT) 
ClassAssertion( a: elec_eng_learning  a:CR) 
ClassAssertion( a: elec_eng_learning  a:PPR) 
 
 
 
ClassAssertion( a: elec_eng_learning a:EI) 
 
 
Electrical Engineering Learning 
Spaces (CODES) 
Axiom in Ontolological language 
 
Laboratories 
 
1.  Electrical Principles (EP) 
2.  Electronics (EE) 
3.  ECAD 
4.  Computer Programming(CP) 
5.  Telecommunication (TLC) 
6.  Data Communication(DCM) 
7.  Measurement (MT) 
8.  Electronic Repair (ER) 
9.  Computer Hardware (CH) 
10. Computer Repair (CR) 
11. Project (PP) 
 
 
 
 
ClassAssertion( a: elec_eng_learning a:EP) 
ClassAssertion( a: elec_eng_learning a:EE) 
ClassAssertion( a: elec_eng_learning a:ECAD) 
ClassAssertion( a: elec_eng_learning a:CP) 
ClassAssertion( a: elec_eng_learning a:TLC) 
ClassAssertion( a: elec_eng_learning a:DCM) 
ClassAssertion( a: elec_eng_learning a:MT) 
ClassAssertion( a: elec_eng_learning a:ER) 
ClassAssertion( a: elec_eng_learning a:CH) 
ClassAssertion( a: elec_eng_learning a:CR) 
ClassAssertion( a: elec_eng_learning a:PP) 
 
 The first expression indicates that MLT is a learning space in Electrical Engineering Department,   
and so are the rest of the expressions.  
 
 Table 2. Categorisation of learning spaces in Electrical Engineering Department   
                 (a taxonomy of knowledge) 
 
Learning Spaces in Electrical  Engineering Department (CODES) 
General Workshops Laboratories 
Mini Lecture  
Theatre(MLT) 
Class Rooms (CR) 
Project Presentation 
Room (PPR) 
Electrical 
Installation  (EI) 
 
Computing Electronic Electrical 
  ECAD 
Computer Programming (CP) 
Computer Hardware (CH) 
10. Computer Repair (CR) 
 
Electronic Repair (ER) 
Electronics (EE) 
Telecommunication (TLC) 
Data Communication (DCM) 
 
Electrical Principles (EP) 
Measurement (MT) 
Project (PP) 
.   
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5. Conclusions 
 Processes in facility planning especially project briefing involved knowledge flow, hence use of KMS 
concept in the conceptual planning framework is undoubtedly suitable.  Application of KMS, 
collaboration, and decision making will enable the establishment of a conceptual framework for facility 
planning processes. Facility user requirements in the new facility or renovated facility as recorded in the 
project brief were found to be lacking in qualitative aspects of knowledge. The conceptual framework 
with inclusion of Knowledge Base, when applied to the domain knowledge was able to manage 
qualitative knowledge of the user requirements by adopting knowledge engineering strategy. Knowledge 
engineering comprised of taxonomy and ontology concepts were capable in handling, and representing 
both types of knowledge, declarative and procedural.  
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